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Large-package and Ensiled Milo Stover
for Maintaining Pregnant Cows
Kris Kimple, Miles McKee, and Galen Fink
Summary
One hundred-two mature Simmental and Hereford cows in mid to late
gestation were used to compare three maintenance rations during an 83-day
tr ia l :  (1)  milo  s tover  s i lage,  (2)  large package milo s tover  (s tacks  and
bales), and (3) forage sorghum silage. Each breed was represented by a
pen of 17 cows in each of the forage groups. Cows fed forage sorghum
silage gained significantly more than cows on other rations. Cows re-
ceiving milo stover silage lost heavily early because amounts were in-
adequate. They gained when stover silage was increased. Cows fed ad
libitum on dry milo stover lost weight during the last 30 days of the trial.
Introduction
Increased production costs and depressed grain and livestock prices
have increased interest in using corn and milo crop residues for beef
cow systems. Recent development of large, package-harvesting systems
add another  poss ibi l i ty .
Previous work here showed milo stover silage worth 85 to 90 percent
as much as forage sorghum silage for maintaining cows in late gestation.
Work at other stations with corn residues indicated superior performance
from ensiled residue over dry harvested corn residue. This trial evalu-
ated milo crop residue for winter cow maintenance and compared harvesting
methods by cow performance.
Experimental Procedure
Milo stover and forage sorghum silages were harvested after a kill-
ing frost in October, 1975, with a two-inch recutter screen. Milo stover
silage was ensiled in a trench silo; forage sorghum silage, in a 10 x 50
ft.  concrete stave silo. Dry milo stover was packaged in late October
with a Hesston Stakhand 10 (stack weight 2000 lbs) and Hesston 5600 Baler
(bale weight 1200 lbs.).
One hundred two mature cows in mid gestation maintained in drylot
year-round were allotted by weight and condition into three forage treat-
ment groups. Cows were divided by breed into two pens per forage treat-
ment during the 83-day trial and were weighed on and off trial with no
feed before weighing.
Forage and milo stover silages estimated to be 67 and 57 percent TDN,
respectively, were fed at maintenance levels. Dry stacks were fed ad
libitum through collapsable feeding panels. A standard cow supplement
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was fed dai lya (1 .25 lbs .  f i rs t  53 days;  1 .5  lbs .  f inal  30 days) .  Al l
cows received 2 lbs. of corn per head daily the first 20 days.
Results and Discussion
Cow performances are shown in Table 13.1. During the first 53 days,
Hereford and Simmental cows fed dry milo stover gained 29 and 17 lbs.,
respectively. Both groups lost weight and condition the last 30 days with
corresponding decreases in dry matter intake.
Cows receiving forage sorghum silage were adequately maintained
ear ly  and gained weight  dur ing the  la t ter  par t  of  the  t r ia l ,  so  they gain-
ed significantly more than other groups through the total trial.
Milo stover silage cows lost weight (-71 and -97 lbs.) the first 53
days. We think we overestimated stover silage energy and underfed dry
mat ter  the  f i rs t  53 days .  Feeding the  s i lage  c lose  to  ad  l ib i tum the
last 30 days brought dry matter intake up to adequate levels so both
groups were  gaining a t  the  t r ia l ' s  c lose .
Late winter weight loss by cows on dry stover may reflect: (1)
decreased intake, (2) increasing cow requirements, (3) decreasing stack
nutrients as storage time increased, and (4) decreasing palatability due
to mold or low moisture.
The mild winter provided ideal feeding conditions and minimized
stack waste  to  l0-15 percent .  Resul ts  indicate  that  mi lo  s tover  s i lage
could adequately maintain cows in late gestation if fed near ad libitum.
Dry stacked milo stover may require supplemental energy in late ges-
tation due to depressed intake of the drier material.
a Supplement formulation lbs/ton: SBOM 1070; rolled milo, 491, salt, 200;
bone meal, 134; urea, 64; Z-10 trace mineral, 20; aurofac 10, 15; vitamin
A, 6; wet molasses, 40.
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Table 13.1. Daily intake and cow response to forage sorghum silage and
ensiled or dry harvested milo stover.
Cow treatment groups
Dry stacked Milo stover Forage sorghum
milo stover s i l age s i l age
Hereford Simmental Hereford Simmental Hereford Simmental
17 1 7 17 17
999 1171 1013 1172
5.4 5.7 5.4 5.7
No. of cows 16 1 8
Average starting
weight, (lbs.) 1009 1172
Average starting
conditionb 5.5 5.7
November 20 to January 12 (53 days)
Dry matter intake
( lbs . )  da i ly 23.5a 24.2 a
Weight change
( l b s . ) 29 17
Condition
changeb -.1 .15
January 13 to February 12 (30 days)
Dry matter intake
( l b s . )  d a i l y  18.5 18.4
Weight change
( l b s . ) -28 -40
Condition
change b -. 3 - .65
15.2 15.6 13.5 13.9
-71 -97 14 -7
-1 .0 - . 3 . 0 .2
20.6 21.4 11.6 12
79 37 42 37
.35 .35  . 0 .05
S u m m a r y
8 -60 56 30
- .65 .05 .0 .25
Calf birth
75 91.0 75 90
86.7% 90%
Total weight
change (lbs.) 1 -23
Total condition
change b -. 4 -. 5
weight (lbs.) 67 84
% cycling at
breeding c 81.5%
a For dry stacks, disappearance is assumed as intake (waste estimated at 10-15%).
b Condition score is an average visual appraisal by three men with 1 = extremely
thin and 10 = extremely fleshy.
c Represents percentage of cows remaining in the herd that cycled from May 20
to June 20.
%, dry matter basis





1 TDN calculated from crude fiber.
Crude protein








Dry matter, % 29.7 63.8 65.0 29.0
stacksbales
Milo stover Dry harvested Forage sorghum
s i l age milo stover s i l ageItem
Table 13.2 . Compositions of the roughages fed cows in dry lot.
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Ether  extract 1 . 4
1 4 . 2
5 9 . 0
A New Tool For Evaluating forages
L. H. Harbers, F. K. Brazle and C. E. Owensby
Summary
The scanning electron microscope has been used to observe the
digestion of alfalfa hay and warm- and cool-season grasses. Photomicro-
graphs show that leaves of all species are digested by bacteria and
protozoa attacking either the upper part of the leaf or exposed edges;
lower leaf surfaces are never attacked. Intake of a forage depends on
how rapidly rumen bacteria and protozoa can enter the upper leaf surface
and digest underlying material (mesophyll) leaving most of the highly
l ignif ied nutr ient-carrying vessels  (vascular  t i ssue)  undigested.
Introduction
A new type of microscope, purchased by the Kansas Agriculture Experi-
ment Station and supervised and directed by Dr. C. W. Pitts, Entomology,
scans the surface of material with an electron beam so that three dimen-
sional images can be obtained at high magnifications. I t  h e l p s  s c i e n t i s t s
s tudy such diverse  agr icul tura l  mater ia ls  as  insects ,  soi ls ,  p lants ,
gra ins ,  pol len,  bacter ia ,  and animal  t i ssues .
Over the past several years , using this microscope, we have been able
to study the digestion of grains and forages. The photomicrographs pre-
sented here show how alfalfa hay (leaves and stems) and leaves of cool-
season grasses (brome and fescue) and leaves of warm-season grasses (big
and l i t t le  b lues tem) are  d iges ted .
Materials and Methods
Leaves and stems were collected and frozen in liquid nitrogen to
keep  a l l  s t r uc tu r e s  i n t ac t . They were put into nylon bags and digested in
rumen f is tula ted s teers  for  var ious  t imes. They were then preserved, dried,
and mounted for observation under the scanning electron microscope (SEM).
Results and Discussion
Leaves of alfalfa hay (figure 14.1a) are rapidly digested by rumen
bacteria as shown in figure 14.1b. The upper surface (cuticle) is rapidly
and randomly sloughed, and underlying tissue is digested by 24 hours
leaving only lower cuticle and its hair.
Alfalfa stems (figure 14.2a) are rapidly digested by sloughing of the
outer surface and breakdown of the dense layer beneath. Further digestion
of the stem is slight (figure 14.2b).
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Brome and fescue are digested more slowly than alfalfa leaves, as
in figure 14.3. Approximately 90% of the upper surface of brome is attacked
50% of the upper surface of fescue (K-31) so it takes longer than brome to  
by bacteria.  It appears that silica or cutin or both limit digestion to
reach and digest  under lying mater ia l .  Vascular  t i ssue  is  not  a t tacked in
either grass so the amount of vascular tissue and structural inhibitors in
the upper surface influence intake and rate of digestion even though chemi-
cal analyses may be similar.
Further inhibition by silica bodies and cutin are shown by the slow
penetration of bacteria and protozoa into bluestem (figure 14.4).
The SEM studies show that chemical analyses and digestibility cannot
always accurately  explain  differences  in  ut i l izat ion of  forages . The
type of cutin and distribution of silica appear to be more important than
the  quant i ty  of  e i ther . The amount of vascular tissue (major lignin com-
ponent) in both grasses and legumes serves as an endpoint of digestion
ra ther  than an inhibi tor  of  d iges t ion.
Figure 14.1 Alfalfa leaf. a)  Cross-sect ion of  a l falfa  leaf  before  being
digested. b) Remains of alfalfa leaf after 24 hours' digestion shows
upper  cut ic le  ( lef t )  and lower  cut ic le  wi th  hai r .
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Figure 14.2 Alfalfa stems. a) Cross-section of alfalfa stem before being
digested. b) Cross-section after 48 hours.
Figure 14.3 Digestion of fescue
after 48 hours in the rumen.
Figure 14.4 Digestion of big bluestem.
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In Vi t ro  Digest ib i l i ty  of  Fl in t
Hill Rangeland Forages
J. E. Umoh, L. H. Harbers, E. F. Smith,
D. Boggs, and J. Whitney
We used an in vitro digestibili ty technique to determine the nutri-
tive value of predominately native bluestem forage on burned and nonburned
Flint Hills pastures. We also collected forage samples via esophageal
fistulas to get what the animals consumed while grazing selectively.
Summary
Dry matter (DM) digestibilities for 11 months by both techniques
followed changes in climatic conditions. The lowest DM digestibility
averaged about 65% in October, 1975, and June, 1976; the highest (about
80%) was between February and March 1976. The grass selected by animals
was usually more digestible than that harvested by hand. However, in
v i t ro  digest ib i l i ty  of  the  extrusa  may be higher  than actual  d igest ib i l i ty
in the animals when both solid and liquid fractions of the extrusa are
collected.
Introduction
Range pasture varies widely in quality and botanical composition.
Most US rangelands are semi-arid with seasonal variation in precipitation
and temperature .  The growth character is t ics ,  qual i ty ,  and avai labi l i ty
of grass govern the time animals graze. Various factors have been recom-
mended to measure forage quality, growth characteristics, and availa-
b i l i t y .
The esophageal fistula permits sampling the grazed forage. In this
repor t ,  in  v i t ro  digest ibi l i ty  of  esophageal  f is tula ted grass  samples  was
used to assess forage quality of Flint Hills rangeland.
Experimental Procedure
The rangeland used is 4 miles northwest of Manhattan. Most of the
pastures are grazed by Hereford beef-cows with calves. In 1975, 9 pastures
totaling 492 acres were selected for burned and nonburned treatments.
Five were burned April 22, 1975. Two esophageal fistulated steers were
used to collect grass samples once a month from one burned and one non-
burned pasture. The steers were fasted 24 hours before entering pastures
for grazing/sampling. Canvas bags with wire-mesh bottoms were suspended
below the esophageal fistulas to collect the grass as they grazed. The
samples were dried at 55F, ground, and used for in vitro digestibility of
dry matter (DM) and organic matter (OM) measurements. 1975, sampling
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In the spring of 1976, burned pastures were burned April 23. Sampling
continued as in 1975. Burning in 1976 was sporadic because most of the
pasture had already turned green, which permitted continuous sampling.
Results and Discussion
Prel iminary resul ts  of  the  in  v i t ro  diges t ib i l i ty  s tudies  are  sum-
marized in  Figure  15. l .
The f igures  appear  ra ther  h igh but  in  v i t ro  digest ib i l i ty  f igures
are higher than actual digestion, when the extrusa used to determine the
diges t ib i l i ty  conta ins  both  sol id  and l iquid  f rac t ions .  Also ,  grazing
animals usually select more nutritive and more digestible grass than that
randomly harvested by hand.
The trend in Figure 15.l shows how the DM digestibility varied with
seasons and climatic conditions. In burned and nonburned pastures digesti-
bility gradually increased from November to January and on to a peak
between March and April, 1976. The first spring lush grass harvested was
responsible for the peak. Then digestibili ty declined to the lowest point
between June and July, the hottest months of the year. Autumn regrowth
started in August after the only good rainfall in August.
On the whole, DM digestibility of the burned pasture exceeded that of
the nonburned pastures.
Figure  15.1 .  Effect  of  month on s teer  d igest ib i l i ty  of  nat ive  range.
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Forage Intake as one Estimate of the Nutritive
Value of Flint Hills Rangeland Forage
J. E. Umoh, L. H. Harbers and E. F. Smith
Summary
Forage intake was used as an estimate of the nutritive value of
Flint Hills pastures. The organic matter intake (OMI) ranged from 16.3
lb. to 22.05 lb. (7.40 to 10.0 kg) between June-August, 1976, and there
was no clear difference between the burned and nonburned pastures. Intake
seems to  f luctuate  with  matur i ty  of  grass ,  d igest ibi l i ty ,  and as  grazing
season progresses. More data are still  needed for computing the nutritive
value of  Fl in t  Hi l l  pas tures .
Intake and digest ib i l i ty  are  important  factors  in  nutr i t ive  value of
forages for ruminants. Crampton (1957) showed that the feeding value of a
forage depends more on the amount consumed than on its chemical compo-
sition. That concept led to a "Nutritive Value Index" for forages based
on cat t le ' s  voluntary in take and the  digest ib i l i ty  of  the  forage.
Introduction
Various techniques and schemes have been used to determine the intake
of a grazing animal. Such information is necessary for adequate by mana-
ging range l ivestock.  To a  cer ta in  extent ,  voluntary intake of  forage
var ies  wi th  forage digest ibi l i ty ,  and nutr ient  contents  of  forage vary with
maturity so knowing forage intake would help range managers know when to
feed supplements to cattle or when to reduce the number of cattle on ranges.
We are measuring forage intake from Flint Hill range pasture by a
fecal  n i t rogen technique.  Pre l iminary resul ts  are  repor ted here .
Experimental Procedure
This study started in June, 1975. The equation used to estimate
forage intake was derived in 1972 after harvesting forage from the range.
Two pastures (one burned on April 23, 1976) were used for this study.
Two Hereford steers, weighing about 900 lbs. each, were used in each of
the 2 pastures to measure forage intake. After a week on pasture the
steers were harnessed with canvas collection bags, and confined to a small
area. Then all defecation except urine was collected for 24 hours. Feces
dry matter was determined by drying a small portion in a forced-air oven
at 100C.
The dried feces was milled and analyzed for chemical composition.
Nitrogen percentage in the feces and fecal organic matter produced were
used in the following equation to estimate organic matter intake (OMI):
(OMI) = 1.128 + 1.752 x (Fecal nitrogen)(Fecal organic matter).
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Results and Discussion
The results of the OMI (kg) for June, July, and August, 1976, are
presented in Table 16.1. Intakes in both pastures were less in June than
August.  The low forage digestibility in June (discussed in another paper
in this publication by Umoh et al.),  was partially responsible for the low
herbage OM intake. A second explanation is that by August steers were
more accustomed to the facilities, were consuming more, and behaving
normally, which increased fecal organic matter output. Third, and per-
haps most important, the steers were growing so their intake was sure to
increase .
The three months' measurements gave no clear indication whether in-
take was higher on burned or nonburned pastures. More data are needed on
digestibility and chemical composition to establish the nutritive value
of  Fl in t  Hi l ls  pas tures .
Table 16.1. Percentage of fecal nitrogen and kg of fecal organic
matter from steers on Flint Hills pastures.
Nonburned Burned
Fecal N (%) 2.030 2.040
Fecal OM (kg) 1.804 2.012
OMI (kg) 7.547 8.279
June
J u l y
Fecal N (%) 1.684 1.733
Fecal OM (kg) 2.601 2.070
OMI (kg) 8.801 7.400
August
Fecal N (%) 1.627










Forage and Grain Yields of Barley, Wheat and Oats
Keith Bolsen and Walt Moore1
Introduction
Interes t  in  smal l  cereal  grain  s i lages  for  beef  cat t le  has  increased
in recent  years .  Two years '  research a t  th is  s ta t ion (Prog.  Rpt .  262)  has
shown: (1) winter barley and winter wheat had similar forage yields and
(2) forage yields were highest in the dough stage of plant growth and
lowest  in  the  boot  s tage .  In  th is  t r ia l ,  we cont inued to  measure  ef fects
of type and variety of cereal grain on forage and grain yields.
Experimental Procedure
Plots were grown at the South Central Kansas Experiment Field near
Hutchinson and at the Animal Science and Industry Farm near Manhattan in
1975-76. Two winter barley varieties used were Kanby and Paoli; hard red
winter wheat varieties were Eagle and Sage; soft red winter wheat vari-
eties were Abe and Arthur-71 and spring oat varieties were Lodi, Pettis
and Trio. Varieties at Hutchinson were replicated four times; at Manhattan
var ie t ies  were  not  repl icated.  Al l  var ie t ies  were  harvested for  forage
in the dough stage. Hutchinson plots were hand-harvested by mower -
clipping a 60-square-foot area from each plot; Manhattan plots were
machine-harvested. Grain yields were determined by hand-harvesting three,
12-square-foot areas from each plot.
Results
Forage and grain yields are shown in Table 18.1. Forage yields are
expressed as tons of 60% moisture forage per acre; grain yields are
bushels of 12%-moisture grain per acre.
At Manhattan, forage yield was highest for Abe wheat; lowest for Lodi
oats. Grain yields were reduced by a late freeze (May 3, 1976), dry
weather conditions and an outbreak of barley yellow dwarf.
At Hutchinson, forage yields were not affected by type or variety
and were similar to yields obtained in 1975 (Prog. Rpt. 262). The 1976
average forage yield was 9.0 tons for barley, 9.5 tons for wheat and 9.0
tons for oats. The range in forage harvest dates was 29 days at Manhattan
(June 2 to July 1) and 33 days at Hutchinson (May 20 to June 22).
1 Department of Agronomy.
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Table 18.1. Forage and grain yields of barley, wheat and oat varieties.
Location
and variety
1976 forage Forage yield








May 20 10.03 77.8




June 6 11.38 20.8









June 4 9.27 54.4
June 4 9.53 55.6
June 4 8.84 41.1
June 4 9.76 50.1
Oats
July 1 6.28 19.9






P e t t i s
June 22 8.27 34.4
June 16 9.64 72.0
a Adjusted to a 60% moisture basis.
b Adjusted to a 12% moisture basis.
Forage and Grain Sorghum Double-cropped Following
Harvest of Small Grain Silages
G. L. Posler 1 a n d  K e i t h  B o l s e n
Summary
The a t tempt  to  increase  to ta l  forage TDN per  acre  by double-cropping
was only moderately successful in 1975 and 1976. Limiting factors were
relatively poor stands and extremely dry summer growing seasons.
Introduction
This study was conducted primarily to determine potential yield of a
forage system when forage sorghum silage is double-cropped after small
grain s i lage. The goal is to maximize the yield of forage TDN per acre
and thereby increase profits when integrated with a beef enterprise. A
grain sorghum variety was also included to determine if satisfactory
yields might be obtained if grain were needed more than forage in the
livestock operation. Minimum tillage was also compared with conventional
seedbed preparation.
Experimental Procedures
DeKalb C42y hybrid grain sorghum and Asgrow Titan E hybrid forage
sorghum were used both years. Plots were 10 feet x 50 feet (four 30-inch
rows) with 10 or 20 feet of the center 2 rows harvested for yield. Herbi-
cides were used to control weeds and the plots were fertilized with 60 lbs
per acre actual N in 1975 and 80 lbs per acre in 1976.
Two dates of planting were planned for 1975; three for 1976. Untime-
ly rain in late May and early June allowed only a late planting in 1975
(June 20). In 1976, extremely dry weather after the June 2 planting caused
us to abandon that planting. The second planting (June 21) was followed
by heavy rains and only fair stands resulted. The third planting (July 2)
was made after spring oats were harvested.
Results and Discussion
Forage and grain yields are shown in Table 19.1. Yields of both were
relatively low, but probably represent the low end of an expected range.
Rainfall was extremely limited in both 1975 and 1976, and untimely late
spring rainfall delayed planting and contributed to poor stands.
For any double-cropping system to be successful, operations must be
timely. Minimum tillage equipment should allow more timely planting and
1 Department of Agronomy
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thereby increase the percentage of successes. In this study, stands were
generally erratic for both minimum and conventional til lage, contributing
largely to the low yields. However, when the 10 to 15 tons per acre of
forage sorghum silage is added to the 8 to 9 tons per acre of small grain
silage harvested earlier (see Forage and Grain Yields of Barley, Wheat and
Oats in this Progress Report),  the yearly total is quite good for both 1975
and 1976. For comparison, average single crop yields in the 1975 and 1976
Hybrid Forage Sorghum Performance Tests on the same Agronomy Farm at
Manhattan were 23.3 and 15.7 tons per acre.2
The second essential factor for double-cropping success is somewhat
"normal"  ra infal l .  We received vir tual ly  no precipi ta t ion f rom la te  June
into August both years and present soil moisture conditions indicate a low
probability of double-cropping success in 1977.
Table 19.1. Forage and grain sorghum yields for two tillage methods










1 9 7 5 1976
Preceding crop and T i l l a g e
harvest  dates method
Wheat and barley Conventional 16.2 8.3 47.7 25.8
s i lage ,  June 2
Buf fa lo - t i l l 15.3 10.2 46.5 33.7
Spring oat  s i lage, Conventional - - 14.3 - - 20.9
July 1
Buf fa lo - t i l l - - 8 .8 - - 25.8
2






a better feed for growing calves when it is fed in combination with forage
sorghum silage than when it is fed alone.
Milo Stover, Forage Sorghum and Alfalfa
Silages for Growing Heifers
Keith Bolsen, Jack Riley and Chuck Grimes
Ninety heifer calves were used to compare six rations containing
various combinations of milo stover, forage sorghum and alfalfa silages.
In the 96-day trial, heifers fed 100% forage sorghum silage outperformed
heifers fed 100% milo stover silage. Adding forage sorghum or alfalfa
silage to the 100% milo stover silage ration improved rate and efficiency
of gain. Observed gains and efficiencies for the 67% milo stover + 33%
forage sorghum and for the 33% milo stover + 67% forage sorghum silage




We compared milo stover and forage sorghum silages in three previous
heifer growing trials at this station (Prog. Rpt. 210, 230 and 262, Kansas
Agr.  Expt .  Sta . ) .  Resul ts  showed:  (1)  growing calves  fed milo  s tover
silage should gain about 1.0 lb. per day and require 10 to 14 lbs. of dry
feed per lb. of gain, (2) milo stover silage has a feeding value of 63 to
67% that of forage sorghum silage and (3) milo stover silage seems to be
sorghum and alfalfa silages in
Our objective in this trial was to verify previous results by feeding
various combinations of milo stover, forage
rations for growing heifers calves.
Experimental Procedure
Milo stover, forage sorghum (high-grain variety) and alfalfa (about
½ bloom) were each obtained from a single source near Manhattan in the
summer and fall of 1975. All three forages were ensiled in concrete
silos (10 ft.  x 50 ft.).  The forage harvester was equipped with a two-
inch recutter screen. Moisture contents of the milo stover and forage
sorghum were about 68 to 70%; that of the alfalfa was about 58 to 60 percent.
Ninety heifer calves of Angus, Hereford, Angus x Hereford and
Simmental x Hereford breeding averaging 444 lbs. were used in the 96-day
trial (November 14, 1975 to February 18, 1976). They were allotted by
breed and weight into 18 pens of five heifers each. Three pens were
assigned to each of these milo stover (MS), forage sorghum (FS) and alfalfa
silage combinations: (1) 100% MS, (2) 67% MS + 33% FS, (3) 33% MS + 67%
FS, (4) 100% FS (5) 67% MS + 33% alfalfa and (6) 33% MS + 67% alfalfa.
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C o m p o s i t i o n s  o f  t h e  s i x  r a t i o n s  a n d  t h e i r  s u p p l e m e n t s  a r e  s h o w n  i n
t a b l e  2 1 . 1 .  A l l  r a t i o n s  w e r e  f o r m u l a t e d  o n  a  f i x e d  p e r c e n t a g e  b a s i s  t o  b e
e q u a l  i n  c r u d e  p r o t e i n  ( 1 3 % ) ,  m i n e r a l s ,  v i t a m i n s  a n d  a d d i t i v e s . A l f a l f a
s i l a g e  p r o v i d e d  3 3  a n d  6 7 %  o f  t h e  t o t a l  r a t i o n  c r u d e  p r o t e i n  i n  r a t i o n s
5  a n d  6 ,  r e s p e c t i v e l y .  A l l  r a t i o n s  w e r e  m i x e d  t w i c e  d a i l y  a n d  f e d  f r e e -
c h o i c e .
A l l  he i f e r s  we re  f ed  t he  s ame  l eve l  o f  s i l age  fo r  5  days  be fo re
in i t i a l  we igh ing  and  2  days  be fo re  f i na l  we igh ing .  A l l  f e ed  and  wa te r
were withheld 16 hours  before  weighing.
R e s u l t s
Dry matter (%), crude protein (% DM basis),  and crude fiber (%, DM
b a s i s ) ,  r e s p e c t i v e l y ,  f o r  t h e  t h r e e  s i l a g e s  w e r e :  2 9 . 7 ,  5 . 4 ,  3 0 . 7  f o r
m i l o  s t o v e r ;  2 9 . 0  7 . 8 ,  2 5 . 8  f o r  f o r a g e  s o r g h u m  a n d  4 2 . 1 ,  1 6 . 0 ,  3 3 . 6  f o r
a l f a l f a .
P e r f o r m a n c e s  o f  t h e  h e i f e r s  a r e  s h o w n  i n  t a b l e  2 1 . 2 .  H e i f e r s  f e d  1 0 0 %
FS or 33% MS + 67% FS silage rations had similar performance and gained
f a s t e r  ( P < . 0 5 )  a n d  m o r e  e f f i c i e n t l y  ( P < . 0 5 )  t h a n  h e i f e r s  f e d  a n y  o f  t h e
o t h e r  f o u r  r a t i o n s .  I n  g e n e r a l ,  a s  F S  a n d  a l f a l f a  s i l a g e s  r e p l a c e d  M S
s i l a g e  i n  t h e  r a t i o n ,  r a t e  o f  g a i n  a n d  f e e d  c o n s u m p t i o n  i n c r e a s e d  ( P < . 0 5 )
a n d  f e e d  r e q u i r e d  p e r  l b .  o f  g a i n  d e c r e a s e d  ( P < . 0 5 ) .  A l f a l f a  s i l a g e  w a s
a n  e f f e c t i v e  s o u r c e  o f  b o t h  s u p p l e m e n t a l  e n e r g y  a n d  p r o t e i n  f o r  t h e  m i l o
s t o v e r  s i l a g e .
Observed gains and feed efficiencies for 100% MS and 100% FS silage
r a t i o n s  w e r e  u s e d  t o  c a l c u l a t e  p r e d i c t e d  g a i n s  a n d  e f f i c i e n c i e s  f o r  t h e
two combinat ions  of  MS and FS s i lages  ( table  21.3) .  Observed gains  exceeded
predic ted  ga ins  by  .16  and .14  lb .  per  day  for  the  67% MS + 33% FS and for
t h e  3 3 %  M S  +  6 7 %  F S  r a t i o n s ,  r e s p e c t i v e l y .  O b s e r v e d  f e e d  e f f i c i e n c i e s
exceeded predic ted  ef f ic iencies  by 1 .20 and .96  lbs .  for  the  67% MS + 33%
FS and for  the  33% MS + 67% FS s i lage  ra t ions .  On the  average ,  combining
MS and FS silages improved gain 10.7% and feed efficiency 11.5%.
58
- - - -
alfalfa
- - - - - - - -
- - - -
- - - -
1
 % on a 100% dry matter basis.
3 added to supply 70 mg per heifer per day.











Vitamin A premix 4
42 42 50 40 50 92
24 20 7 8 - - - - - - - -
32 32 32 32 32 32
40 40 40 40 40 40













1338 1836 1646 1460 1028 68
512 15 212 408 838 1756
Supplements 2
A B C D E F
- - - - - - - - - - - -
15.0 - - - - - - - -
- - - - 15.0 - - - -
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Table 21.1. Compositions of rations and supplements used to compare milo
stover, forage sorghum and alfalfa silages.
Rations 1
67% MS 33% MS 67% MS 33% MS
100% MS  33% FS 67% FS 100% FS  33% 67%
a l f a l f a  
48.9 24.1  - - - - 48.9 24.173.0
- - - - 24.1 48.9 73.0
- - - - - - - - - - - -
12.0 12.0 12.0
- - - - - - - - - - - -
24.1 48.9
12.0 12.0




- - - -
- - - -
- - - -
- - - - - - - - - - - - - - - - - - - - 15.0
15.0
- - - - - - - -
- - - -- - - -
- - - -
- - - -
- - - -
- - - -
2 1bs. ton on an as-mixed basis.
                                               5 9
a l f a l f a
1 Observed minus predicted.
Table 21.2. Heifer performance for the 96-day trial.
Ration
67% MS 33% MS 67% MS 33% MS
100% MS  33% FS 67% FS 100% FS 33% 67%
a l f a l f a
Item
No. of heifers 15 15 1 5 1 5 15 1 5
I n i t i a l  w t . ,  l b s . 446 448 437 449 441 443
Final  wt . ,  lbs . 549 588 599 619 558 578
Avg. daily gain,
l b s . 1.07 c 1.46 b 1.68 a 1.77a 1.22c l .41b
Avg. daily feed,
l b s . 11.68d 12.62b c 13.17 ab 13.63 a  11.88 c d  13.23a b
11.01 d 8.71 b 7.86 a 7.72 a 9.74
c
9.47b c
Feed/ lb .  of
gain, lbs.
Avg.  total  gain,
l b s . 103 140 162 170 117 135
1 100% dry matter basis.
a , b , c , dMeans in the same row with different superscripts differ significantly
(P<.05).
Table 21.3.  Observed vs .  predicted ra tes  and eff ic iencies  of  gain  for
heifers fed combinations of MS and FS silages.
Ration
67%  MS 33% MS
33% FS 67% FS 100% FSItem 100% MS
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11.01 8.71 7.86 7.72

































 In addition, one ownership of the calves was assumed to the point of carcass 
fabrication into retail cuts; in other words, a cow/calf producer who custom feeds his calves 
and sells on a grade-and-yield grade basis. 
 
 Cattle with increased growth rate, increased feed efficiency and increased carcass 
value have the ability to offset large differences in cost per calf weaned.  Hence, sire breeds 
of large mature size, high growth rate, good feed efficiency and lean carcass composition 
apparently have much to offer in terminal-cross production systems. 
 
 
   












































 Yield grades and fat thickness were lowest in Cx followed by BSx, MAx and Gx 
which were all very similar.  Straightbred H & A, HAx and RPx were all similar and were 
generally one-half yield grade higher than MAx, BSx and Gx.  An interesting comparison 
between BSx and RPx shows BSx used feed more efficiently to the same quality grade end 
point and produced heavier carcasses with more desirable yield grades than RPx. That 
comparison illustrates the affect that superior performance and sufficient time on feed have 
on carcass merit. 
 
 Carcass yields of bone, fat trim and retail product percentages are shown in tables 
31.7 and 31.8.  The data indicate that carcass fat trim varied the most of the three carcass 
components.  Fat trim percentage ranged about 7% from highest to lowest breed cross each 
year.  Bone percentage ranged only about 2% and retail product percentage ranged about 4 
1/2 %. There were significant differences between calf crops in percentages of retail 
product, fat trim and bone.  Cx were highest in retail product percentage followed by BSx,  
GX and MAx which were all similar. HAx, H & A and RPx were all similar in retail product 
and lower than BSx, GX and MAx. 
 
 Rib steaks evaluated by a taste panel were judged equal across all breed crosses 
and all breed cross averages were judged as “moderately desirable.” Warner-Bratzler shear 
values slightly favored H & A, HAx and RPx compared with the large breed types.  Even 
though quality grades varied among breed crosses, the good nutritional background, young 
age and long time on feed resulted in palatability for all breed crosses. 
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